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(54) ANTENNA AND ANTENNA SYSTEM AND ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna with a 
small size, a high gain and high reliability that is capable of 
surface mount. 

SOLUTION: A radiation electrode 2 is mounted on one 
major side of a board 1 , an earth electrode 6 is mounted 
on the other major side of the board 1 opposed to the ^ 
major side, a fixing electrode 7 is mounted on the side face £ 
of the board, and a feeding strip electrode is mounted on 
the side face and both the major sides of the board, which 
is electrically connected to the radiation electrode 2, not is 
contact with the earth electrode 6, has an inductive 
component and a capacitive component between the 
radiation electrode 2 arid the earth electrode 6 and acts 
like a matching circuit. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



THIS PAGE BLANK (uspto) 



09) B^Bftaw (jp> 



02) & m » it ^ *g (a) 



(43)^1 



(H)»ffffiK&@a## 

#592001-203529 
(P2001- 203529 A) 

0 %£13*£7E27B (2001.7.27) 



(51) IntCL T 
HO 1Q 13/08 
23/00 



F I 

H01Q 13/08 
23/00 



f-™-r(^%) 

5 J 0 2 1 
5 J 0 45 



m&m& m&momz o l (± io jo 



(2i)ms## 



(22)tfil3!0 



^^2000 - 12557( P2000 - 12557) 



^12^ 1 /1 21 0 (2000. 1. 21) 



(7l)fflJSA 000005821 



*^pi*fj*^n*ioo6#i& 

(72>5MW flHR «S 

*^P1X*;*^H*1006#jfi »Ttt« 

(74)«SA 100097445 

mm Jem W2%) 



(54) amo^m y>^xx*y>T-3-mmmfm^tiffi 

(57) IKK] 




[mmu m®Lt, wimmwKD— xto^mtzttfa it 

iS^i:Hlt6H5 b b fefcffiiBT— *m«£tt# 

[MM 2] »RO— ^O^B±lc«s(tftlMK¥KM3 

[MM 3] l&«^©ri. K««>iMt««^»*Lfc± 

1, 2V^fili»l|Et07^t. 
[MM 4] »m^SrS^^ORiS^b^-5«j& 
«>aS«SrB»i:i-6*Sr««ti-5M*«l-'3V^ 

[MM 5] StR<OitR«45 e r«4^±15 0OT-C 
*>5»««tt5!»*S 1 -4 1 ffi«*>T ^ 

[MM 6 ] &«<Z>^ffiM£ £ 5 0 /z mJ£TF £ 
[MM 7] S«fc*7$t/*T?*j**-a*:£t>fc* ft 

9 2%si±t Lfc**r«**:-rsMM i-e 

v^-TJid* 1 !B*©7 v^^o 
[MM81 SSS:»ftjE»*so, 0 0 6£tT©»BT? 

**tfc»Wtita»*« i - 7 wr*u&» i ta^o 
[MM 9] 36««>ft«ij:ffi^*>Jaxd^— j&dxgo 

bh-jj&M-rzb*&mb-rzm&mi~8^ 
t*uMiaio7^t, 

[MMlO] ffi«i?>iDXl:UTCaDJR?J*DX«:«flli- 

& «»*> 9 fBifeor i^-*-. 

[MM 1 1 ] m*£*m£r, jgtttfsj&s 1 X 1 0" 4 Q c m 

mtts:tfeMl[tt5»*«i-i oia«cor^ 
[MM12] M*a(l^l ltBtttft«IMB7y 



IMMl 3] AI«It>L<tt, %±©S«aj6»e>*i 

^i-i 2v^i*4T/3&»iiB«or^^fc, iErvft 

[0 00 1] 

WHAT* ^O^id^ilft^G P S^Ot^v/g > 
[0 0 0 2] 

[«*Oft#J oS^. 2. 4GHzfIiLAN, 

fiHMHFS- 1 9 9 0 3 2^r<&m^£tl%£0\C Wl 
[0 003] 

m&f8mz&mffi&&vzzb*mft\zmmvh<>tz 0 

[0004] *fcie*K«fcbT«lirvy^t>ji»* 
ttHTft^teo-e, j^*####fc:KL<, xa^ 

[0 0 0 5] *|g^Wc, ±IBf5e*«>aRJH«:Wft1-5t>0 
[0 0 0 6] 

<D-ft<D±mzMfaLxm?bti1ttStitWMb* mwL<o 
1&jJ<D±m\z.ttftL,xWElrtbti1tT— xW&bs Hk&m 



-2- 



kmc zsn^mtimmmo 

[0 0 0 7] 

ns k k h\^ifitz7—*mmkte#m&\^mv e>*t*:i& 
-e, sst^s-c. &m*)t)m<. $btc#(4^ 

[0 0 0 8] »5fc^2ffi*<D$89Ii*, HtaftBlK&v* 

fc*. * y s> HH&j£rj\ Lfct^^tt, * y * h 

TW\ i»J/JvS!fl:U^j-<-e#5d:-e*-5. 
[0 0 0 9.I»*«3B«o»MH:, HMtBl. 2KL*3 

m*bfritK2<Dt&ti&t. m&±mk&ttw<o£miz 
mn^tir^mMkm-r^^xox. ffi$m&&g,\z 

[O01O] f|*®4ffilft<D*9Itt, »#« 1 ~ 3 |C*5 

[0 0 11] m*^5l2«oD$g0!fi, M&K 1 ~ 4 
v^T. mfiL<D&mU£&5 OvmSLTk Lfc»l:J;o 

[0 0 12] Hf««6eC^tt, 11*11, 5lC*5 



[ooi3] m^m 7 m$&<o&m*, m*m i~6ic** 

r kifitZZk £t>fcJlraxtefc Hlctt, 

[0014] »*«8 IBtt«>35W tt. »*H 1 - 7 JC*5 
V^T, S«Sr^miES^0. 0 0 5OT©WCWt 

So 

[0 0 15] »**9SB*<0»Wri. IS*3S1~8^J3 
[0 0 16] fff^l 0|E*©»WWt, gf^9|Cj3V^ 

"C, ®lit)*DX^ UTC®^»)j!jpx«r^i-Si:^^ 

Id, C®Et9OR£r0. 1 ramPJit bfc^ tlC<to 
"C^So 

[0 0 17] ff^l l!B«<0360iJ4, BMfcSl — l 0 

1 n 5 0/i m k 

to o i s] n#mi 2&M<oj&wi*s nwai^i o 
u aaic«-g-««ifi]Kt{&#©^5 1 9i5-etSo 

[0 0 19] »*®1 31B*©»Wtt, AX^Mt>U< 

tssttfeoT, »^i— i 2vvj*ft*>ieft0>r 

z<ox. »»l ANm&<o&w&mi&im\c 
[oo2o] j^T, *&mc&vz><Dmm<Dj&mc<>^ 



-3- 



> 

I 



[0 0 2 1] Bl, 2, 3tt^H^*T*»W©— mm<D 

[00 2 2] Bl, 2, 3iC*5lv-C, ltt»KT» % ^& 
1 tlZo 1 ^>tfc^im^ £ r ti 

4£JUtl 5 0«T W*V<\*1 8 0UL1 3 OfiJLT) -C 

S^£. 1^ 1 t < ^ >9 1 f t T vrt O/Mf^ 

[0 0 2 3] it^m^c r*S4£l_hl 2ETF«>S 

«TCtt* Qt(OftT^>ft<B*E*^0. 0 0 5&T 

Jhl 5 0&T©«#fc::fcVvcr±, Pl«fc^ Q^co{£T<E> 

[00 24] »R 1 ttli, 
/7?XtML #7*/*«{bPPO#JB. btw; 

[0025] ^fc, afisio*ffiasw:, Mtsis 

O^m^T (#fc#*L<ttl OnmEAT, 3EIC#&L 

[0 0 2 6] fflKlOfl^Rji, HI, 2, 3Ki7j*1-tt& 

0.7XZ04- (2Xcr 1/2 ) ^Ll 
0.7XAO^- (2X £r 1/2 ) ^L2 

0. 0 8^L3 



(KfflMSHAJR egftjg, 

» ) t-rz^btf-ezzo z<om, &&im 

[0027] #*J6oj&lB-ctt, l£*Ri 
X , «M4<o*S— ft * fc t*<fttt*>£j£fls &n 0 w b a* -e # 

[0 0 2 8] JEIC &&l<D£«lCf±@&!J^-y*— 
[0 0 2 9]iot, *K1 ©AttlC^ 

m^£««M4asifc*-C£« 1 1 c fc*:*&*!ttf 

r 6 r £ bh,¥t£<t£Z> 0 
[0030] ^tt^^ftfttMa^lk«<5 

*fc£*r#Jt*"*£* Cffi8t»K *>L<Hu R^iSSriS 
— 0. lmmgJlJi (^*L<«0. 2mm 

[0 0 3 1] ^E5Jh^ ^rfT 5 - lc«t 

[0 0 3 2] T>-^^cO*I$rL 1 (cm) % g£ 

S:L2 (cm) , J?$5:L3 (cm) b Lfci^iCTIS 

[0 0 3 3] 

I2.0XA0t (2 x E r 1/2 ) 
^2. 0 XAOt (2 X cr x/2 ) 
^0.5 



-4- 



t 



«w«*«»£rt*<8< ft 9 % Wttft b^-f < ft 

it. y * h^m^s^icfto-cL* ? e 

[00 341 Ell, 2, 3td*5V^, 2f2&tKl<£>— * 
[0 0 3 51 6 teS^ \<D^>0 —jj<D^m^1&MmM 2 

[00361 &m^&i±£itiii<DwmRxfim±m 
[oo37i &n ^RttftBtn 3 f 4 juiwns X*$ 

/fc^ttX*^, #&m)»3«:SiElJc*>*t-6Sfelta:ffi2$: 
*J*bfc£fl&±lcRtt6>*u »tt*^tt«rUTi3!>. b 

^Hj»3W:^ 1 ^b<«Jfe#tm^2 fcHWc»j*£ 

P^SIC* VyhS 5r;frbXtt#t«&2 £*h*lbXV^£B 

^m&2£-#T*^bfcas. *£Wft32W»citffl£ 
2&IBl»LX36«l^ra— ±B±lzRtf\ CTt&fr4tH 

ft z<Dmm&mtxmf5.mz»£ * *x t> a ^. 

[0 0 3 81 JRcftlMUtt* S4R1O^^RS^0l(c 
fHKR«r# bx*5 9 * 4(2 9 t£W& 4 g #x-r * 

H4f±#&®»3(c®^ftte:SJK$tbr*5 0. 4cJfelk4>Jg 
SB-eii. 'IMIR3; 4|i— *M(|j*£bfc. ba>bftas 
tt%0>il9. 3&fl»3, 4&H«bXRtt, -tttfe 

[0 0 3 9] if^m^5« x r— ^m^i6i:^Cg 

sp5ii*&mj»4tc«^;«ic^^ixT*5 9. ^mmcDm 
«-ctt. i&ttMu tissues r*— bfco bd^b 

it, ^ft&ow^Hfc^awfcJiox* s^cttidgi 

WM3, 4 CTM^ti5 r t left So ft*?, j^m$B5 



lc<fcoX, ft«fco***3fts*ftSifcJcft9, 4*ttlc 

[oo4oi ft**, *n&<Dj&m-et* % mm^&t b-c 

B^ffiteS»#^X4RtcffliM&A/*r9 LT»0f*ltfc 
9 L-Ct ±V\ 

[0 04 11 7 f^T-^m^ 6 lC@Sc«jlCgjffi$tt^S 
[0 04 2] r ^^H^^IHW^fiSrSa-r 

stfrg-ictt, tfb5, ea^oMif^ ^ft< tfcatisrrs 

— ^{BOSlcRltSr bV\ 
[0 0 4 31 Xs la 3 iCjj^T J; ? IB^mi7^K 

i^^^fc^lC. I^L3O2 0-7 5%, #*b< 

*r<h2sjitb<fti9. ^tr^^t^m®^^*^ 

[0044] ft*5, *nM(ommx*\*. % m&mmm7& 

Kttlttf* »K:R*tft<Tt>fiv\ -fftt>^, ftttlelll 

ofii^jc <fc o xtt. r— 6 frm^MsiHor 

S^ffi 7 «:^F^ t ft £ o 
[0 0 4 5] b^bft^5^ v H3fe^««7«r88:Jt«rfc 
lc£oT. ffiHSSSr^»9^i-< Ufc9» T-^m^6(c 

ft rilcioT, 
o^^C50"C > #*b<tt, H«ffl««7S:R»t, 

^<omj£mnM7 ^^siaieor— ^ft^r^^sft^ 
[oo4 6] r-^mei6ri. ss^-r^pi-, 

ms. i <o^aaj^»e>-^KKT 1 struts/si-*© 

X, a«l«ffiJc|i^LWbXL*5©«rBSJh't-5fc»'T? 
fe^o BHIWTlo*:#*r4v 4>ft< H200iim, 

, S^ffi®^ 7 Oft^ttS^O**^ e>^« 1 ^{Mjffi 
^X^bXVN^OX, H3e^j««7©«»Kltt»R|Tl 



-5- 



> 



[0047] ^fc. &mn5ky—xnmGb<nm$T 

2t)tfc x 4>ft< ^%200Mm, frxLO*. 5 00 

t— * mm 6 oi&msis 5 1 ttfa-tz u&%i&<ouft <t *? 

[0 0 4 8] 4(^)113^ 0.5 — 

3.0mm^l*U\ CI ft ft: v i&m&3, 4 <Dm&$% 

2RifT—xm,me b<Dm&®&&±% < ft & -r^-c, 

[004 9] X, ^1-3T^ 2&miH3, 4frXhU 

4£i;£ie-r5&^kftv\ ^<^&&B&¥n^tt 

[0 0 5 0] Jfcfc, ttJtmffi2^«&®»3fcOK^tt 

bfrtcxy y h8iwv^r, i^4^i/^r^-r^ 0 * 

y y h 8 <£>#jj£<£>m l at, j&mifc 3 <D°£k£ fc*3&»|c:S 

^ Ma&nM z bistro a^^jg 
m&3 t*feit«£2w<o3e^»srp®-c#5r^^ 

So ^^^ft£/h£< Lfcv^^tt: s j*y y h&m&fc 

W^MW^^io, li, i2^« 

0OA£lT\z-rz><D&M*\s\t\ ftifftfc, «#J£i-?3 
&<nRm&ft&*ffi1tirzb&XZft<%Z1tftX& 
kftft< ftoT 5ri>kTfc£ 0 £fc> rtD^y^K 



[0 0 5 1] ^4(c^-r^c % *sufca>jgB-e 

I*. £*©X!)yh8©ftST4, T5M»[^CSSfc 
U «T6, T7&»ig£ttfcUfcas, *y^8<0^ 

*©n«E3&s*a lefts. 

[oo5 2]Mii2, t— *m&6, mwsoftmM 
3, 4, ism^s, i^tg7 (£tf, 

-f) tt\ Ag, Au, Cu. Pd 
(Ti, Nil) <b<Z>a^ft^^ib:fi£o ZtibO 

t>J»v>. ap*> % ^m^o^Stc:, B*^tt. BMWfeftif 

»*2W3:£ft^S»j:, ift*^**^K*<D^ft< ^t> 
#«fi<oratci, «#3»ftft^«:Si±**SBtt*T?, fife 

OAv^flUK^ UTr±, jiaK^^* % ^y^^ftifco 
ii^^S^Rl^^ftVN^^, ®*^*^^s(|<o/>ft 

[0 0 5 3] Wi«r^y y^tfe&tK 

WfctWU ^S^PxlT. ^ii^^ut * 

HI /tm~4 0 urn) itSit^ ^®^gco 

< ft 9 r ^7"^^j#^(gr-r s #m^co 

W5 0 Mm £ili^6t, ««<&M»S»£L'S»1- 



-6- 



1 



[0054] mtwm 2 <Dj&vtn. ^m-fz^zmfc 

# (Hft«, E9^^ f ) 

[0 0 5 5] ilU «#5Mi*^9fc:ovvcMu -^co 

m t ffim&mm* *&tttt*><D &£mmm 

ffiiH, 2 0%J£JIT, #£L<fcfc. 1 %£Ul 1 0 %£OF 
[0 0 5 6] ^<o£?tc N «3&#***9WU Bioi 

©2 0%£TF* »*b<tt. l%0Lhl 0%£AT-C&5 
[0 0 5 7] *P3^Jfcltm«i2 0^tt % ffiFll&CDM 

2 0%ETF* »*U<r4. l%^_hl 0%£XT(--r^O 
[0 0 5 8] tffift5MHK?-9 (^«3^C#^) tt£R7£cD 

mmvmmztt^xffi&ftffim^mmte. 20%^ 

[00 5 9] — g) 6 \C^k-TX 0 lC x Mti 2 CDJ^ 

hio, ii, 1 2^ts:JtSc:^^#6o znmmk 
o.ii.i 2 (Dm. *»h\ ^^n^rvr 



[0060] ^i±m-<tzxo\c s T—*nmG t&mn 

[0 0 6 1] MttMUcssi*** **G>JBJBlco 

[0062] lEim, mi&<DmtmM\z&&ftm, r&9 

fc^foiMvtf— ^*»mh-$mc 

-Htt, @7M^i-J;5tC, i^m^ 14a, 1 4 bri* 

U *fclt®Bil SRXfT— 

§5lH]^^<^Sj^^v>s^m^i 5«— ^fT^i-^r i: 
l»14a ( 1 4 b, £tt*M 5« x ffi®^r^< 
[0 0 6 3] m^T. &mifo<OJ&f&\ZS$ilZ, 7Vrt 

[0 0 6 4] ^tfi&tmtisiB G£^f§0 

[0 0 6 5] ^lc x ±^or^^^ffiv^^0ijjco 

[0066] ®8li2(caiW(or^^-Srffiv^*Slj»LA 
N«jaSr^"f-|a-cab?). H8K:*5V^ 2 0, 2 1ft-?: 

JvettffUL ANSIM, 2 2, 2 3tt^tl^n»|LA 

N3£ig 20, 21 Jc-ttt-enaJR^ttfc^-y^a V 

tTa— *ftif$>WF»» % 2 4fifiLANil2 0rt 
tCiSit^nfcSrft^Sx 2 5ri*MftLAN»«2 0rtJC 
Kit e>ixfci^f 2 6 fijS»LANSt2 1 

htl1t9Ltit¥Mk* 2 7«M«|LANSi@2 irtfCjRlt 



-7- 



» 



<Z>*Hzmm¥&* 2 8, 2 9tt^Jl«*LAN«i 

20, 2 l^iv^tim^h^ m^(Dmit>>hm7kz 

[0 0 6 7] m*W&2 2fat>m*®&2 3\£m7£(D1r 

-t^-^fll-g-tt« : ?«HS2 3lc2Se,tb5. 

[0 0 6 8] i»(C«-7-a»2 3^fe«^a»2 2i210fS 

m-tZo T>T+2 9t>*t>mmvtz%&mtt s jyr 

So 

[0 0 6 9] &±<Dmcm&ZtLltimLAN8iWi2 
0, 2im 7^2 8, 2 9 «r^#(C/jNStftr« 

f££*:^<^3<£r?. 4&$f*LANffil2 0, 2 1 CDK 

7yft2 8, 2 9<Dmm.mm%t<om.j£fr'pt£< 

[0 0 7 0] #*5, ^r-Ctt, *a»LAN§gfiiSrffiV^r 

[0071] m9&m^x7^Ti-mm<omM<D 

[00 7 2] B9 WS^T, 1 6 &±j&(D%:&W\Ct£Z 
T>^ s 1 7 a, 1 7 hit^iT^i-mWL^mVIt 

^«-?«fij5^ss^n— y>f Xr^»K % 19 
[0 0 7 3] 



t ifcfctot, ««tr^ft< % gfb*8«rtB-c, 

*»o % JBt*s*«tf % *S9^iS5< % 
®BbteZ 0 

mmmm 

[04] O-^^^td^o s r >*r±<Dim 

[05] ^w^~niffe^ii(^(t5Tv^^r- 

[0 6] ^WO^||^(D^^JtSrVx^<D^ 
[0 8] 2WSW^TV^^V^jij»LANSaiSr^ 

-f-0 

1 &k 

2 

3, 4 samm 

5 i^m^ 

6 T—*mm 

7 mfemmfc 

8 i£WMbmtnmr$<D* v ? y 

9 wmawm* u$Mmmw*)xzm 
10, ii, 12 mm»mmmx v y v 
1 3 mtwm 

14a, 14b 

1 s ii&fiSp 

1 6 Tiyy-T 

17a, 17b 1/ K— A 

18 u^-;^X7^S|i 
19a [^-Jr— -f,\, 

19b 

2 0,21 **$|LAN££fi 

22, 23 m^-m§§ 

2 4, 2 6 gfi^lg 



-8- 



, 2 7 &m^& 
mi] 



2 8, 29 ryft 

[132] [0 3] 




4 7 



rs 



[06] 



[04] 



[05] 




[07] 



[0 8] 




[09] 




17b 



F*— 5J02I AA01 AB06 CA06 FA17 FA26 

HA05 HAIO JA07 JA08 
5J045 AAOl AA02 AA05 AB05 AB06 
DAIO EA07 GA05 GA06 HA03 
NAOl 



(72) mm^ mi* ah 



-10- 



